Background Total hip arthroplasty (THA) provides high functional scores and long-term survivorship. However, differences in function and disability between men and women before and after arthroplasty are not well understood. Questions/purposes We determined if there was a gender difference in patient-perceived functional measures and range of motion in primary THA. Methods We retrospectively studied 532 patients (658 hips) undergoing primary THA. A total of 59% were women and 41% were men. Patients were assessed preoperatively and at minimum 2 years using Quality of Well-being, SF-36, WOMAC, and Harris hip score. We determined if differences existed between genders before and at followup for all dependent measures. Independent t-tests were also used to determine differences between genders concerning the change (D) scores and hip range of motion. The time course of perceived functional recovery was also documented.
Introduction
Osteoarthritis is among the most prevalent chronic conditions and leading causes of long-term disability among the elderly [9] . The prevalence of osteoarthritis-related disability is greater among women than among men [28] . Arthritis is a major health problem for women. Joint arthroplasty is a viable treatment for advanced arthritis of the hip and knee that relieves pain and reduces functional disability [5] .
The effect of patient-related factors on outcomes after hip arthroplasty remains unclear [26] . In 2005, the American Academy of Orthopaedic Surgeons and the National Institute of Health stressed the importance of achieving a better understanding of the role of gender in orthopaedic treatments and outcomes [31] .
We therefore (1) compared perceived measures of wellbeing, function, and pain between females and males before THA and on average 5 years; (2) compared the improvement in perceived measures of well-being, function, pain, and ROM between females and males at followup; and (3) determined the time course of perceived functional recovery in females and males by presenting the results graphically over time.
Patients and methods
We retrospectively reviewed prospectively collected data on 568 patients (693 hips) with primary or secondary osteoarthritis who underwent primary THA performed from April 1993 to March 2007. Twenty-seven patients (27 THAs) did not complete the preoperative evaluation and therefore were excluded from the study. Nine patients (nine THAs) were lost to followup. Five hundred thirty-two patients (658 hips) were included in the study. Sociodemographic information was obtained from questionnaires administered to patients at their first office visit and at their preoperative evaluation. The average age of the cohort was 61 ± 15 years (mean ± SD). Of the total number of patients, 316 (59%) were females and 216 were male. Females were older than males (64 ± 14, 95% confidence interval [CI]: 62-66 years versus 59 ± 16, 95% CI: 57-62, respectively). Females had a lower Charlson score [7] (0.8 ± 1.2, 95% CI 0.6-0.9) compared with males (1.2 ± 1.6; 95% CI: 0.2-1.4, respectively). Females had a lower body mass index (weight [kg]/height [m2]) compared with males (28 ± 7, 95% CI: 27-29 versus 30 ± 6, 95% CI: 28-31, respectively). The minimum followup was 2 years (mean, 5.6 years; range, 2-16 years). Institutional Review Board approval was obtained before starting this study and all patients gave written consent.
Perioperative antibiotics were used for prophylaxis, and a standard protocol of postoperative warfarin was used for thromboembolism prophylaxis.
All surgeries were performed by a single surgeon (CJL). The surgical technique used in all cases was a modified direct lateral approach (Hardinge). All patients received a tapered stem and a press-fit technique was used for the femoral and the acetabular components. Screws were used in the acetabular component for supplemental fixation in all patients. Full weightbearing was permitted as tolerated on postoperative Day 1. An abduction pillow was indicated at all times whenever in bed.
Physical therapy was initiated in the afternoon if the patient was operated on in the morning or the next day if the patient was operated on after midday. Physical therapy was supervised by a licensed professional and patients received treatments two times per day on 30-minute sessions as tolerated. Physical therapy consisted of transfer training, gait training with the use of a standard walker, bed mobility education, and general therapeutic exercises such as ROM and manual resistive exercises. Most patients were discharged to home within 3 to 4 days in the absence of complications.
All followup tests were completed at 1-year intervals. We studied preoperative and postoperative outcomes using the Quality of Well-being [14, 15] , SF-36 [1, 22] , WOMAC [3] , Harris hip score [12, 23] , and Merle d'Aubigné-Postel [11] . ROM was assessed using a standard handheld goniometer for hip abduction, adduction, flexion, and internal and external rotation.
A multivariate analysis of covariance was used to determine if differences existed between genders before and at followup for all dependent measures. Age and body mass index were used as covariates in the model. Independent t-tests were used to determine differences between genders concerning the change (D) scores from before surgery to followup for each dependent measure. Independent t-tests were also used to determine differences between genders for ROM assessments before and after surgery. We created four time intervals based on postoperative followup so we could visually present the time course of perceived recovery of well-being, pain, and physical function in both females and males. The four time intervals were 2 to 3 years, 4 to 5 years, 6 to 7 years, and 8 years and longer. Although not part of our initial intent, we compared length of hospital stay between genders using an independent t-test. A phi coefficient was used to determine the association between gender and type of complication. The Patient Analysis and Tracking System (V6.0; Portland, OR) was used to maintain the joint registry of all data. Excel (Microsoft Office 2007; Microsoft Corp, Redmond, WA) was used to create initial statistical spreadsheets and SPSS 15.0 (SPSS Inc, Chicago, IL) was used for all statistical analysis.
Results
Before surgery, females presented with worse scores for all dependent measures (Table 1) . By postoperative followup, there was no difference between females and males for all dependent measures (Table 2 ). Pertaining to change scores, females had greater change in WOMAC physical function, pain, and stiffness dimensions (Table 3 ). Before surgery, there was no difference between genders for all ranges assessed (Table 4) . However, females presented with greater hip abduction and internal rotation ROM by postoperative followup (Table 5) .
By 6 to 7 years, both females ( Fig. 1 ) and males ( Fig. 2 ) began to trend toward worse perceived functional recovery for a majority of outcome measures through 8 years thereafter. Beginning at the 2-to 3-year followup, males presented with a trend toward worse scores through the 4-to 5-year followup followed by a return of improved perceived outcome by 6 to 7 years (Fig. 2 ).
Females and males had similar (p = 0.15) hospital length of stay (4.6 days ± 1.9 SD) (5.0 days ± 2.2 SD. There was no relationship (phi = 0.29) between type of complication and whether being male or female (Table 6 ).
Discussion
While THA improves function with high long-term survivorship, differences in function and disability between men and women before and after arthroplasty are not well understood. Our initial goal of this study was to compare perceived measures of well-being, function, and pain between females and males before and after THA. We therefore (1) compared perceived measures of well-being, function, and pain between females and males before THA and on average 5 years; (2) compared the improvement in perceived measures of well-being, function, pain, and ROM between females and males at followup; and (3) determined the time course of perceived functional recovery in females and males by presenting the results graphically over time.
Limitations of this study include the following: First, we did not include other potential confounding factors such as race, ethnicity, socioeconomic status, or patient expectations. Such confounding factors could explain some of the differences independent of gender and we cannot ensure any differences we observed were not due to uncontrolled variables. However, we did have a fairly large number of participants and did account for age and body mass index covariates in our statistical model. Second, the differences between genders before surgery measured in our study and those previously reported could be differences in selfperception by gender. Women could perceive their pain and function as more limiting than what they really are or, alternatively, males could overestimate their pain relief and functional performance. Benyamini et al. found women's perception of their self-assessed health ratings mostly responds to a wide range of nonhealth-related (dimensions that are not related to mortality) as well as health-related factors, whereas men's tend to be more closely tied to their physical status when performing this assessment [4] . Under the same premise, Kennedy et al. reported low to moderate correlations between self-report and physical performance measures in patients awaiting THA and TKA [18] . These studies suggest objective evaluations should be included in future studies. Thus, we recommend that further investigations be completed that include both perceived and functional performance measures when evaluating differences between women and men after joint arthroplasty. Two studies suggest most THAs are currently performed in women [2, 26] . In our cohort, 59% of THAs were performed on women. Our data showed women had worse preoperative scores for all dependent measures. Postoperatively, we found no difference in all outcome measures between women and men. Both genders had improvements in all outcome measures after surgery. Yet our data suggest women experienced larger postoperative improvements in the WOMAC physical function, pain, stiffness, and total scores. Similarly, Kostamo et al. reported greater change score for women than for men in the WOMAC pain score [20] . One possible explanation of our results is that women presented with worse scores preoperatively because they delayed or ''waited too long'' to have their surgery [21] . Previously, we reported on patients who presented for surgery with severe physical function impairment (as measured by the WOMAC function score) [21] . This cohort had poorer outcomes relative to patients who had more favorable preoperative physical function scores. These differences persisted even 3 years after joint arthroplasty. This could partially explain why women tended to have worse scores postoperatively (although not significant) and did not reach postoperative levels reported by men. Kennedy et al. [19] reported patients with better preoperative scores predicted quicker improvement in their walking distance postoperatively. In their model, although women began with worse function, their rate of recovery was similar to that of men [19] . Although their data are in agreement with ours in the presurgical evaluation, postoperatively, they did not report a difference in improvement rate between women and men. They only studied their subjects for a short time (4 months). Our data exclude that period of time and focuses on the longer followup (average 5 years 6 months). We found women reported lower preoperative scores, and despite their greater improvements in certain measures of perceived function, women continue to have lower postoperative scores when compared with men 5 years 6 months after surgery. These findings suggest perhaps women tolerate pain and disability better than males and are able to perform their activities of daily living with a higher level of pain when compared with males. This difference is relatively small and its clinical importance remains questionable.
Specific anatomic differences between men and women have been described around the hip. On the femoral side, specific differences are reported in femoral offset and femoral head height [27, 30] . However, we found no difference in ROM between men and women at the preoperative assessment. At followup women had greater mean hip abduction and internal rotation compared with men (Table 7) .
Examining the time course of recovery, it appears that perceived well-being, pain, and physical function declines Hip Postel D'Abigne Score Fig. 2 The distribution of outcome measures through time for females is shown. By 6 to 7 years, males began to trend toward worse perceived functional recovery for a majority of outcome measures through 8 years thereafter. QWB = Quality of Wellbeing. through 4 to 5 years after surgery in men; this decline was not observed in women. Our data showed no difference in length of stay between females and males and a similar number and type of complications between genders. In agreement with our study, numerous reports have found no difference in complications between females and males after total joint arthroplasty [16, 24, 29] .
Women do very well after primary THA in the areas of perceived clinical outcome and perceived pain relief. However, globally women presented to surgery with lower preoperative scores when compared with men. Women do have equal or better hip ROM 5 years 6 months after surgery and present with better perceived recovery than men through 7 years after THA.
